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The present work investigates & gpecial case ©
viz. the determination of the luminescence of a semi-infinite medium con-

sisting of plane—parallel plates in the case of a spherical indicatrix of
scattering. The ratio between the scattering coefficient and the sum of the
coefficients of scattering and true absorption (i.e. the probability of the
survival of the quantum on the occasion of the elementary act of scattering
is here denoted by and this quantity is looked upon as 2 function of the

optic depth T.
This problem is reduced to t

A @
B(t) = ———éfl—- ( B(x') Ei [t - ' | dart + g(t). Here the function g(t) is
n. The intensity of the radi-

o
immediately connected with the sources of radiatio
ation emitted from the medium under the angle arccos ] #ith respect to the

normal is ggpressed by the following formula:
{
i(n) = \ B(<) eT/"l (at/M)-

the sogution of this problem also a meth
of the exit probability of a quant

£ the problenm mentioned above,

he solution of the following integral equation:

od will be found suitable which
um from the

For
consists in the introduction
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medium. If this probability is known, the intensity of the radiation emitted
by the medium can be expressed by means of a formula mentioned here for any
radiation sources acting upon the medium. For the function p(v,n ) an inte-
gral equation is given the solution of which offers no difficulties. ety )
here denotes the probability that a quantum absorbed in the optic depth 7
jeaves the medium under the angle arccos 7 with respect to the normal. How-
ever, in order to determine p(t,m ) also another equation can be set up, in
which case the probability for the exit of a quantum from the depth 7 + At
is determined, i.e. the quantity p(x + Ot M). Also for this case the inte-
gral equation is given. However, if depends on T, this equation no longer
holds good. But also in this case it is possible to write down a still more
general integral equation. For this purpose the author studies the totality

of the media in which the probability for the survival of the quantum is
equal to A (v + a), where a is a parameter.
In conclusion the equations obtained are specialized for three special

cases.

INSTITUTION: State University LENINGRAD
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[Moving ehelle of stars] Dvizhushchiesia obolochki zvesd, leningrad,

Izdevo Leningradskogo gos. ordens lenina universiteta, 1957. 11l p.
(Stars--Atmospheres) (MLBA 10:6)
(Stara-=Spectra)
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Diffusion of radiation with redistribution of frequencies., Part 3,
[with summary in 3nglish]. Vest, IGU u0,19:135-144 '57, (MIRA 1I:1)
(Stars--Radiation) (Diffusion)
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AUTHOR: Sobolevy VeV. 33-3-5/32

pITIE:  The aiffusion of radiation in & medium of finite optical

thickness. (Diffuziya izlucheniya V spede konechnoy opkicb-

eskoy tolshchiny)

PERLODICAL: "As’cronomidleskiz Zhurnal' (Journal of AstTonomy )
1957, Vol.3k, No.5, PP+ 5%6- 548 (U.S.S.R.)

ABSTRACT: In & previous paper (1), the author proposed 2 pew method
of solving various problems in the btheoIy of diffusion of
rudiation, based on calculating the probability of excape of 2
quantum from & medium. AT first only semi-infinite media were
considered. ‘The theory was later applied to 2 fipnite medium
(2). MNew results are now reported for the latter case. Special
attention 18 paid to fhe case where optical thickness of the
medium is 1large. The Tresults now reported may be used in the

study of giffusion of radiation in the nebulae, atmospheres of

plantts, etc.

The followlng problem is treated: the medium 18 assumed to

consist of plane parallel 1ayers, and has an optical thickness

0 ° The strength of sogurces of radiation is supposed to be
a function of optical depth ~° only. <The probability that &
quanbum will survive an elemenbary act of scattering is denoted

card 1/T Y A (the albedo of a particle). With this notation it 18
desired tO calculate the pmbabi]_ity that & ouantum_,absorbed’

L5 A

- -3-5/32
. CII‘\ RDP86-98§13R021§§]}830003-4"
The diffusion of radiation in a mediul of finite oDPUL
thicknessS. (Cont.)
Tl i3 i eral after

ot a depth T will escape frof U : :

diffusi%n) ghrough ’chet%lanel ’g Z nglé agman an%]ﬁei . %ﬁ%bg%?.l?.’cy
ithi e 5011

o noreas end WS ter function may be deter-
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33-3-5/32
he diffusion of radiation in 2 medium of finite optical
tnickness. (Cont.)
both subject to the condition "CO>>1 . The asympbotic forms
of 0o(M, o) Y coPresponding to case 1) are:

and ¥(n, to
1 w(n)e'aktb

o %) = o(n) = € —

v(n, &) = O o(m)eF™

1 - kn
are constants given by:

where C and Cl
1
o(n)
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The diffusion of radiabtion in a medium of £
thickness. (Cont.)
The asymptoblc sorms of @(m, ‘t;)) and ¥(n, to) corTes-

ponding O case ii) are:
ne(n)
——

o(n, ) = o(n) -
t’o+~(

and ne ()
Y(n, 'q)) =
%Y
where 1y 1is & con tant and is glven by:
é @(ndn"dn

‘\( =
g) q)(n)nldn

rodiation emer a medium

ging from ]

Finally, ! :
is calculat di i iputions of sources of ra
i iati assing through the uppeT

tion. The int i :
and lower boundaries are respectively given hy:
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ihe diffusion of radiation in a medium of finite optical
thickness. (Cont.) §
(]

de
p(E, 1, TIE®)— ,

1(0, n, B) =
n

0
0

d
I(to’ 'ﬂ’ ‘c-_,): P(to - 9 n, ‘%)f(t)j
m

where f£(¥)d" is the amount of energy which comes directly
from the sources of radiation and is absorbed per second by an
elementary volume of thickness 4T and unit cross-section, at
a depth ¥ . It is supposed that sources of radiation are
within the medium and emit equal amounts of energy in all dir-
ections. Thus, one may put:

n
oo = T 2D
A

Card 6/7 where g(BaT is the amount of energy emitted per second by
the sources in an elementary volume 1 x d¢ per unit solid angle.
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AUTHOR: Sobolew, Ve Ve 33-5-3/1%

TIrLE:  The piffusion of L _radiation in Iebulae and Stellar
snvelopes. (Diffu%iya La-Izlucheniya v Tunannostyakh
i Zvezdnykh Obolochkakh)-

PERIODICAL: Astronomicheskiy zhurnal, 1957, Vol.34, No.5, PP 694~
705 (USSR).

ABSTRACT: Photoionization of hydrogen in gaseous nebulae and the

' subsequent recombination Tead to the appearance of L

quanta. Recause of the iarge optical thickness of nSbulae
in Iayman lines, these quanta take some time ToO diffuse
through nebulae. For this reason the density of Ly quanta
in nebulae turns out o be very nigh. The problem of the
diffusion of the latter quanta is of major interest for
various T In particular,
due to these quanta plays & major role
nebulae and stellar shells. Tn the present paperl the

diation with full redistribu-

The general SO problem lea
to the following special cases: 1. large velocity gra
card 1/3 (compare Ref. 3 by the present author) and 2. stationary
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Nebulae and Stellar Envelopes.

no Lables, 13 references,
re sent Author.

rhe Diffusion of La—radia‘cion in

6 and 11). There are no figures,
5 of wuich are Slavic, including & by the D
SUBKITTSD: June, 4, 1957.

ASSOCIATION: Ieningrad Stat
(Ieningradskiy Gosudarstvennyy Uni
A. A. Zhdanova)

AVAIIABLE: Library of Congress.

card 3/3

e University imeni A. A. Zhdanov.
versitet im.
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Diffusion of Radiztion in = Semiinfinite lledium

function g(J") characterizes the distribution of the rudiation
sources. If the function B(SV) is found, the intensities of the
radiation can be expressed by certain fornulae siven here., The
fermel solution of the initially ziven inte-cral egu:tions has

¥ o
PRI M) - o(F) + [T, T 6(g7) a7, wnere
/—(5',9*') denotes the kerrel. lext, un equation for the de-
terminatd on of the kernel ig given. The further develcpnent of
the computations is followed. The determination of the field
of radiction in & seaniinfinite nadiun is reduced to the dg¢-
termination of &« functiion g’: (J7). Zext, the author investi-
sates the following specigl cases of this problem: 1.) Be it
assuned that g(g7) = Ge™™Y |, where G and m are constants,
2.) Be it that £(9) = N |, where n is a integer, positive
nunbey. 3.) Be it assumed that in the medium = pure scattering
of radiation takes place and the radiation sources are located
in en infinitely great depth. There are 3 8lavic references.
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i (N Voproay kosmogmid, t. § (Prodlems in Comzogony, Vo1, 6) Moscow,
/ : Izd-vo AN SSSR, 1958. 367 p. 2,000 copies printed.

Sponsoring Agency: Readonira nauk SSSR. Astronomicheakiy sovet.
ARTICLES o

Magnitekly, V.A. On the Origin and Evolution of Contineats
and Ooeans
Baranov, V.I, Latest Data in Determining the Earth's
Absolute Age
vin, B. Yu. Hiatory of the Moon's Rotation and the
Fheological Propertiss of Its Material
Safronov, V. S. On the Growth of Terrestrial Planets
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Sobolav, V.Y, Phystos of Planetary Nebulae
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Minin, I.N. Light Pressure and the Dynamics of Planetary
Nebulae
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Knplnn,'s. A. Magrnetic Gas Dynamics and Problems of
Coszogony
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Naan, 0.I, The State of Cosmology Today
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Kukariin, B.V. Conferense on Variable Stars Sponsored
by the Hungarian Acade of Sciences and Held in
Budapest on August 23—5, 1956

Terletsiiy, Ya. P. Syxposium on Problems in Klestro-
magnetic Fhenomena in Cosaic Physics
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SOBOLEV, V.V.

Physics of planetary nebulae [with summary in English]. Vop.késm,
6:112-156 '58, (MIRA 11:10)
(Nebulae) (Cosmic physics)
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16(1)
AUTEOR: Sobolev, V.V. S0V/22-11-5-3/9
TITLE: On the Theory of Radiation Diffusion (K teorii diffuzii

izlucheniya)

PERIODICAL:s Izvestiya Akademii neuk Armyanskoy SS3R, Seriva fiziko-mate-
meticheskik:  pauk, 1958,
Vol 11, Nr 5, pp 39 - 50 (USSR)

ABSTRACTs The present results generaliie the results of V.A. Ambartsumyan
[Ref 1y2/ and of the author /Ref 3y4,5/ . Integral eguations

of the type
o'

B(T) = § K(T-0)B(c")at + &(?)

are considered. Principally new results are not obtained; since

the same equations have been already explicitly treated by

V,A. Fok /Ref 67 . The use of a certain function of one variabie
(%) is only new, by which the resolvent " (v;t*) can be ex-

pressed (Fok used Fourier series). The application of the re-

sults to the radiation diffusion in a plane layer seems to be

of interest and an probability theoretical interpretaticn of
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On the Theory of Radiation Diffusion S0V/22-11-5-3/9

the diffusion problem in which it is referred to the paper
[Ref 13/ of L.M. Biberman and B.A. Veklenko.
There are 13 references, 10 of which are Soviet, 1 is American;,

1 Japanese, and 1 Swedish.

ASSOCIATION: Leningradskiy gosudarstvennyy universitet (Leningrad State
University)

SUBMITTED: July 15, 1958
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Patr f-{ikhailbvich Gorshkov: on his 75th blrthday,. Vest, Imljmltjllve)
no,13:5-10 ‘58, (M
(Gorshkov, Petr Mikhailovich, 1883-)
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Sobolev, V. V. S0V 20-120-1-17/63

The Diffusion of Radiation in a Plene Layer (Diffuziys
izlucheniya v ploskom gloye)

Doklady Akadenii nzuk S3SR, 1958, Vol. 120, Nr 1,
pp. 69 - 72 (USSR)

In a previous puper written by the author (Ref 1) the diffusion
of the radiation in a semiinfinite medium was investigzted using
2 orobability method (Refs 2,3) earlier proposed by the author.
The present paper investisates by means of the szme method the
diffusion of the radiation in 2 plune layer of the finite optical
density’to. An isotrepic sc:zttering of the radiation with the

survival probability A of the guantum occumed in the elenentar
volune of the medium. The celculztion of the razdiation field
in the nediunm reduces to the determination of the function

B (’Ur’to) from the egu=tion

T,
l 0
B(T T, )= -5—j B(t',T )BT -] at + s(e)s
0

where the function g(T ) represents the arron-enznt of the
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Tie Diffnusion of Radintion in a Plane Layer SCV/20—120—1-}7/6}

radiaticn sources. The solution of the shove mentioned egustion
can be arranged in the foram
T,

(2]

B¢, T,) = () + | T, v)sle e where M(zr, v, 7,)
O

denotes the resolvent. The quantity (- 'yt,—to) represents

the probability for the fact that th- quantum radiated between
the optical depths ¢! andr' + dT' is later (i.e., after the
diffusion in the medium) radiated between the optical depths

T and 4%, Taking into account the probability mezning of the
resclvent and using the method of the addition of the layers

as proposed by V.A.Ambartsumyan (Ref 4) a relatively sinmple
equation for the determiration of the resolvent can be obtained.
The equations resulting after the addition of a layer of the
szall optical density A to the upper and lower boundary of the
medium are written down and dealt with. Together with the re-
solvent P (f ST, T ) the probabvility for the exit of the
guantum from the medium is introduced to the presext corsidera-
tion. The corresponding intensities of the radiztion emitted
through the upper and lover boundary are calculated, The further
course of the calculation is followed step by step. The function
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»0le in the theory
funetion is known the radistion
layer in the czse of arbitrary radintion
nined. Finclly the wuthor denls in short
inles: egual distribution of the radioti
mediun; the nmediun is illumincied Yy
at a certzin an;le; the deterniuaztion of rokehility
of the exit of the cuantunm frou the medium. There nre 4 refer-
ences, wihich are Soviet.
Pebruary 6, 1958, Ly V.i.Anbartsumyan,
Sciences, USSR
SUBMITTED: Fedruary 1, 1958

iapinging

1. Radiation--Theory 2. Radiation--Scattering 3. Diffusion
--Mathematical analysis
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3(1) SOV/20—122—1—10/4¢
ATTHOR: sobolev,

* ?ITLE: 'd'TFTTﬁE’E;ﬁinosity of Hot Stars (0 avetimnati ;roryachikh zvexd)

FERIODICAL: Dolklady skadenii nank SSSR, 19958, Yol 122, Ur 1, PP A1-43
(USSR)

ABSTRACT ¢ qYhis pa.er deals with the determination of the Juninosity
of the WR stars and of the white dwarfs. gtars of the {ype
WR: A congistent theory of the YR etars muzt take into
account that sbgorption jg caused hy real atoms (nydrogen,
helium) and that high—frequency radiation is converted b0
quanta of 1ower frequency jn the atw ! f the star.
phe results of some papers (refs 4, ay | 4 for the
letermination of the juminosity of . Approximate—
1y, the star (without tne atmosphere) is aseumed ta radiate
according %0 Planck's (Plank) law. The temperature of the
atar can be found according to the improved theory of Zanstir.
For the determination of the star radius, however, nhe fact
into consideration that the fluorescence ex-
cited in Ul mosphere increases the visible brightness of
tne star considerably. According to the theoTy, the influence

/ /
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On the Luminosity of Hot Stars

of the atmosphere on %
star magnitudes.
on the brightnes

Iis

in the atmosnphere of the

lower in the atmoaphere

diffuse because O
temperatures of the w

favor of thiz hynothesis:
{(Bulmerov skachek) in %he

angorption .n S.ac Lilimor

a orent influence

Card 2/3

E: 08/25/2000
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obgervati on; this manner of determination is

ghort. 'the white dwarfs: The high gravit

white dwarfs causes the following

o effects: 1) The deiree of the jonization of the atoms is

of a white dwarf than in the atmosphere
gume temperature. 2) The ab-

um of a white dwarf are very

f the Stark effect. It 1is possible that the

nite dwarfs are higher than the general-

1y assumed valnes. me following facts are arguments in

There is no Balmer discontinuity
evectra of the white dwarfs. 3) The

& bers of the Balmer series hds

: on the lighi of the white dwarfs. Grenchik's

Ref j) model of tie atnosrhers of the white dwar{f AC Eridan B

does not agree well with the ob~

of an "ordinary" atar of Lhe
gorption lines in the spectr

with B = 13 aoc® and 1g &

served results. 4) the radius
ze large than the theoretical radius.
1ave spectra without absorptio

CIA-RDP86-00513R001651830003-4
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S0V /20-122-1-10/44

he visible brightness amounts to some
The influence of %he radiation of the shell
g of a star may be found approximately by

discussed in
ational acceleration

of Sirius B is more than twice
5) Some white dwarfs
n linss and with faint emission

APPROVED FOR RELEASE: 08/25/2000

CIA-RDP86-00513R001651830003-4"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86- 00513R001651830003 4

SR W"m&ﬁi‘é%ﬂmwﬂﬁ“ﬁ : 2“%”&;"‘:““‘_ S 27 R RS O A T R

SOBOLVV V oM

i - with variable optical properties.

Diffusion of radiation in a nadiun (MIRA 12:1)

U .3"13 ' 58‘
Uch.zap.LiW no.273 (Astrophyqics)
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Sobolev, Vo Corresponding MemberT:
A.S ,_Ussgg_.ﬁtlﬂx“‘.zf:"-'d--‘-‘:zk i

gome Problems in the TheoIy of Radiatiocn piffusion

Doklady Akademii nauk 5SSR, 1999 yol 129, Wr 6, vp 1265 ~ 1268
(UsSR)

ABSTRACT: The present papeT raises and golves geveral of the preblems men-~
tioned in the title, which, at the fi , appeaT %o 4if-
fer considerablys put may, in realitys X +o integral
g of the same€ type- First, 2 semioinfinite medium i3
which consists of plane=parallel layers and is atle
radiation. This mediud ig assumed tc be pound-
ith 2 reflection coefficient 1, Iz

thisg case, i s determined by the integral 23ua”

-

Co
cion B(%) = 5§ [Eil ol p(a)an + gle)e Heme S da-
(o]

notes the ratio petween the amission coefficiant £ and the
sorption coefficient «. In the case under investigaﬁion,
pends only on the optical depih T. Furthers glt) = /o hol

card 1/3 and € denotes the emission coefficient due

/ /
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Some Problems in the Theory of Radiation Diffusion SOV/Z“ 29-6-18,/69
v
gources. llext, a spherical planetarf nebula with & ster in its
center is assumed. The thickness of this nebula ig assumed tz be
much smaller than its radius. The diffusion of Lr quanta in the

. ®
nebula is described by the integral eguation B(t) = %’j[ﬁi,f~»tj+
o

+ Ei(t + ti]B(t)dt + %§ e ", Here nS denotes the flux of the L.

guanta,; which impinge upon the inner surface of the nebula from

the star. A point radiation source is then assumed %2 be in a

homogeneous unbounded medium (e.g. a gas in a gas- or dust

nebula). According to V. A. Ambartsumyan. determination of the

radiation field isa}n this cage reduced tc seclving the integral

2

equation A(t) = %f Ezi]r - t] + Ei(1 + t)]A(‘:.)dﬁ .2
0o o 147

with A(7) = S B(t)tdt (L is the source strength, t the cptical
0

distance from the source). The hithertu given integral

differ from one another only by thzir free terma. The s

the third integral equation may be regarded as special
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2 L GANE T =5

Some Problems in the Theory of Radiation Diffusion

Fhe first. The first integral equation may be solved by empley-
ing a method already previously described by the suthor (Ref 3).
Calculation up to sclution is followed gtep by step, and the
resolvent is explicitly written down. Finally, several special
cages of the aforementioned first integral equation are daalt

. s 0O . . .
with. With g(z) = e’T/f, B(r,f e“"/} s .:_ b yie RERRYS

! \ /5
=T+t /!
+ e //Z}dt holds. In the case of 2 poin®

2
La iy
B(t) - _'—_—75-(P i(1), and with g(1) = 1.
1611
There are 4 Soviet referances.

September 16, 1959
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MIKHAYLOV, A.A., otv.red.; ZVEREV, M.S., red,; KULIKOVSKIY, P.G., red.;
MASEVICH, 4.G,, red.; MUSTEL', E.R., red.; SOBOLEV, V.V., red.;
SUBBOTIN, M.F., red.; SAMSONXNKO, L.V., red.; TUMARKINA, N.A.,
tekhn.red,

{astronomy in the U.S.S.R. during forty years 1917-1957; collected
articles] Astronomiia v SSSR za sorok 1et, 1917-1957; sbornik
statei. Red.kolleglia: A.A. Mikhailov i dr. Moskva, Goas.izd-vo
fiziko-matem.lit-ry, 1960. 728 p.

(MIRA 13:7)

(Astronomy--History)
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Aodon Lidae L Lo L RIS SN

- Ly 1000 Yol 27 ST
PERIODTCAL: Aot ronomtehesioly churnal, 1900, Jol 37, Mr 1,
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RERtR ey
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‘ nlane-paratiel layers hias been recen ‘)J‘_“»“T"‘.i,t 1
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r:z.::i'm;um Pite-time and o plven Lndo:::‘@ dl.‘:;pc .;10:11,.
Tnolo vegquired to compube Lhe 1':;-di;,=,»\:_".40n I,L.(eld.” f}j
thin onve the equation of padlabive tranctfer may be
Corxsl 100 wribbon:
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ERYE

LR AR st d df (¢, B . R ,
cos b o S ™ (M, {(.})

Hove I bo the Intencslty of diffused radlatlion, v is
Eho distance from the cenber, 77 = Ly, L Ls the
npsorption coctttetent, () is the angsie between the
divectlon of Lhe radliation and the dirvectlon of the
dispersed radiotion, and i 1o given by the expressions:

,’— 3 lrdde o p(n, v )

la® | .
gz T ()

Iz, 1) i&/( WY, ) s 0 [ (9) e (7)

o
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Concerning the Brightness 2t 2 800
Spherical Nebula SoV/33-37-1-1/3%
. et e .
H re ’:ﬁ the azimubh in a spnherical system oI L X
¢ sordinates L 1s the energy of radiation oer ( SO;:’
YT Lo ) . . -1 L2 18
, the probabillty of a quantum life-tlme
‘he index o©

proclem is to find the values of I an? B
frem equations (2/ and (7). The author explains his
mechod of soliving these equations and discusses two

rarticular cases: (l) There is real absorption of

o
£ d‘spersion of light by an elemen ary
e
0

1ight in thnis field; (2) there is pure dispeﬂs*ogoinbo
tnis fieid. He then attempts to apply hls solub n e
dust nebulae by assuming the fcllowing qgagti ties KZné
frorm observation: optical radius o equal to r,s an
the radius of the nebula, r_. t is more difficult to
obbtain X ( ) and , which may Dbe detcrmtled b;”§fiay;“5
the distribution of the brightness over uﬂehneOuli-.jq
disl. The autiior believes that the qu;'CaLlOiﬂo- aLs
formulae to dust nebulae will lead to 2 KHO:IEu?EL?;e
Card 3/4 the optical properties of such nebulae and the nazul
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Concerning <ne
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Spherical HNe

! fig eferences,
of dust particles, There is 1 ;Eégre an? 2r
. Soviet and 1 U.K. The U.X. reference _s* ;
Chandraseknar, Radlatlve Translfer, in Russian
i - i s
translatlon.

4 it

h ening ‘ iversity (Leningradskiy
ASSOCIATION: Leningrad State Univer {tj%%
gosudarstvennyy universitev

-

SUBMITTED: Septemoer 1, 1959

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651830003-4"



SIS R S R BOF SR IR S MR ST R RS SRS DA TR RO RS
o R B .

SOBOLEV, V.V.

e

37 10.3:387-395 My-Je
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Pheory of stellar evolution.
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SOBOLEV, V.V.: MININ, I.N.

with finite optical

in an atmosphere
v61. (MIRA 14:11)

Isotropic light scattering
0.6:1025-1032 N-D

thickness. Astron. zhur. 3

eskaya observatoriya Leningradskogo gosudarstvennogo

1. Astronomich
A.A.Zhdanova.
(

universiteta im.
Light-—Scattering)
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89727
s/0%8 61/136/003/01 0/027

4,49000 (alse /036, //63) B019/B054

AUTHOR: Sobolev, V.V Corresponding Member of the AS USSR

TITLE: The Diffusion of Radiation Tnto a Medium with Mirror-reflecting
Boundaries

PERIODICAL: Doklady Akademii nauk SSSR, 19614 Vol. 136, Mo. 3, ppe 511 -
574

PEXT: ‘the author aggumes that the reflection coefficient depends on the
angle of incidence. For the ratio between radiation factor and the absorp-

tion factor he gives the relation

(-]

B(%) = %—— ?Ei‘ﬁ: -t} + K(e+ t)] B(t)dt + &(v) (2) JZ
1
e = (z@e 8 & (3)

r(t) is the reflection coefficient and the cosine of the angle of inci-
dence. A similar formula has already been derived in one of the author's

card 1/4
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89727
The Diffusion of Radiation Into a Medium 5/020/61/136/003/010/027
With Mirror-reflecting Boundaries B019/B054

earlier papers; in which case; however, he did not take the angular depen-
dence of the reflection coefficient into account. The analogous relation
B*(~«) (4) is written down. The resolvents of (2) and (4) are determined
by means of the equations

£ L -Fode o 7

%
%‘- : %‘f - =@
T N
M, t) andr‘*(ﬂc,t) are the resolvents and@('t) =P(O,'v),g*('t) =P*(O§T)

holds; Thus the problem is reduced to determination of ¥ functions @ ()
and(@ (). After complex calculations, the following integral is obtained:

o)
xe XV A(1/x) dx

x-1

@(rc) - c(x)e KT A

; G{n)2+(2x+ln

)2

x+1
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The Diffusion of Radiation Into a Medium s/020/61/136/003/010/027
with Mirror-reflecting Boundaries B019/B054

, 1 1
k(1-k%) ( d? L_SB_(E’_E_) r(f)df}v

o) -2 T e

A(p) = 1+ () - 2;)@(;_%1 {‘ - 1‘(7)1”(§)}d§ i

A
(0,§

/ _
In this case it is assumed that A(D) has no singularities. The expression

for @*(x) is obtained from the above equation by the substitution of -r(j)
for r(g)° Two further special cases of (18) are studied: Without inner re-

flectidn (r = 0) and with complete inner reflection (r = 1). V.A. Ambar-
tsumyan and I.N. Minin are mentioned. Thnere are 4 Soviet references.
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e HARTSUMY AN, V.A.. Ted.; MUSTEL!, E.R.,
~ Aramovich: ASBARTSUMY AN, V.i.. . -
Gm{zmﬂiédmzig%ﬁmﬂf A.B., Ted.s SOBOLEV ¢ VA u‘n,rgﬁ_g_;}ULIK 3

G 5”, red.; BRUDNO; K.F., tekhn, red.

a 2izd-vo

[Planetary nebulae]Planetarnye tumennosti. Moskvas (Gos 1§5=9)
fiziko-matem,1it- Ty, 1962. 384 pe MIRA

(Nebulae)
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AGEKYAN, T.A.; VORONTSOV—VEL'YAMII%‘(I)V ,OBAA.;SOGOR.BATSI\‘I? ‘,[ \:SI H DEYLOV : AL,
A.N.’ KRAT V.A.' MEI—I'NI 9 - .;‘/’m‘m‘—.ﬁl, KIUH. d.
otv.’red.;’KULIKav, G.S., red.; AKSEL'ROD, I.SH., tekhn. re

[Course on astrophysics and stellar astz.-ononw].l(ur\sloiszroflla;%c:f&:}
zvesdnoi astronomii. 2. jzd. Moskva, F1matglz.(mﬂ:i ié:l)
Agekian 1 dr. 1962. 688 p. )

(Astrophysics) (stars) (Nebulae
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S/560/62/.060/cz-z/oma}oi; -

AUTHOR: Sobolev, V. V., and L N. Minin
TITLE: Light scattering in 3 spherical atmosphere. L

PERIODICAL: Akademiya nauk SSSR. Iskusstvennyye sputniki Zemli, no. 14,
1962, 1-12 |

TEXT: Light scattering in an atmosphere consisting of spherical layers (e. g, o
when the sun is low on the horizon or beneath it} is examined. An approximate ..~
solution of equations for the intensity of radiation (I) and the total quantity of ra~-
diation (B) is proposed on the basis of 2 method used by v. V. Sobolev to solve
the problem of light scattering in a medium consisting of plane-parallel layers. - ‘

First order scattering is accounted for precisely, while _scattering of higher
orders is approximated. Here only the first two components are used inthe
expansion of the scattering indicatrix in Legendre 'polynomials. The equations - '
obtained are valid for all relationships of the coefficient of absorption ) to the

distance (r).of an arbitrary point in the atmosphere from the center of the planet._'j _

Card 1/2
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Two special cases are considered: 1) whereq is constant in the atmosphere °
and 2) where ¢ decreases exponentially with height. ' Case (1) may be presumed-to -
exist when the sky is totally overcast and case (2), when it is clear, The compu-.
tations could be simplified if it were assumed that the thickness of the atmosphere
is considerably less than the radius of the planet, as is actually the case, Light .-
scattering in the Venusian atmosphere is recognized as a special case, Herethe
atmosphere consists of two layers: a cloudy layer with an approximately constant °

« and an underlying gaseous layer with varying a. : :

Card 2/2
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SOBOLEV, V.V,
Some relations in the theory of light scattering.
39 1no.2:229-234 Mr-Ap '62,

Astron,zhur.
(MIRA 15:3)

1t universitet im. A.A,Zhdancva,
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SOBOLEV, V.V.
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| Hydrogen lines in prominences spectra.

gosudarstvennyy universitet.

L. Lentngradsl ] »Prominences——Spectra)

(Sun=~
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Intensity of Lydrogen emission lines in stellar spectra.
Uch.zap.LGU no.307:3-17

162, (MIRA 15:9)
(stars--Spectra)
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GORBATSKIY, V.G.; MININ, I.N.; 3 AMBARTSUMYAN, V.A., red.; BUSTEL',
E.R., red.; SEVERNYY, A.B., red.; SOBOLBV, vV, red.;
KULIKOV G. S , red.; AKSEL' ROD, I Sh., tekhn. red.

[Nonstable gtars] Nestatsionarnye zvezdy. Moskva, Fizmat giz,
(MIRA 16:4)

1963. 355 p-.
(Stars, Variable)
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KAPLAN, Samuil Aronovich; PIKEL'NER, Solomon Borisovich;
AMBARTSUMYAN, V.A., red.; MUSTEL!, E.A. red.; SEVERNYY,
A.B., red.; .JOBOLEV V.V., red.; wLInO\' G.S., Ted.;

AKSEL'ROD, I.SH.3" “takhm- Ted.

[Interstellar medium] Mezhzvezdnaia sreds. Moskva, Fiz-
matgiz, 1963. 531 p. (MIRA 17:2)
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| aurhoR: Minin, T. N.; Sobolev, V. V.

TITLE: Light scattering in & spherical atmosphere.

SOURCE: Kosmicheskiye {gsledovaniys, v. 1, no. 2, 1963, 227-234

" atmospheric 1light gcattering,. spherical ataosphere, planetary’

atmosphere, atmospheric layer curvature, light scattering, light reflection,
- outgoing radiation, atmospheric pbsorp:ion,.atoonphetic opticsl thickness,

planet reflected light, homogeneous sphere‘luminelcence.

TOPIC TAGS:

1]
!
i
:
i .
i
i

) ABSTRACT: The article is & continuation of the authors' previous work on

the scattering of light in a planetary atmosphere which accpunts for the

curvature of atmospheric layers (V. V. Sobolev, I. N. Minine Sb. "Iskusstven~ .
ny*ye Sputniki Zemli," vy* p. 14. Izd-vo ANSSSR, 1962, str. 7). 1In the Lo
present article, the case of & constant atmospheric absorption coefficient
is considered. An analytical solution is obtained for the basic equation
determining the mean intensity of the diffused radiation, J, at a poiat ia

' 1/3 the atwosphere, subject to boundary conditionss These conditions assume

! that there exists no diffused radiation fancident upon the atmosphere from

' Card
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the outside, anﬂ they accohn_t for the ref
{on for the quantity J of a homo
f the atmosphere, which is large in .

The result 1s similar to but gimpler

surface. The express
derived for the optical thickness o
comparison to the planet dimensions.
than that obtained by Re G.
Soc., 69, No. 11, 1077, 1956).
radiation coefficient to the .absorpt
point. The intensity of rad

ae: -

where T, is the range along & ra
. and the observer, T 48 the tota
and I¥ is the intendity.o
surface. The integral of
the.intensity due to first order
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fon cosfficient can be derived for any

{ation lqaving the atmos

y of light between a point in the atmosphere
1 path traveled by the ray in the atwosphers, :
£ radiation due to reflection from the .
the equation is written as I +
scactering end A I represents higher

— .

lection of light from the planet's
geneous sphere is

7. Jefferies (Proc. Phys.
ledge of J, the ratio B of the

phere is then expressed
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tmosphere can be approximated by s homogeneous
sphere and the observer is at a. far field, the coordinates of any point are
easily expressed in terms of T,, end an explicit expression for I, is found,
. |. This expression is further simplified by assuming an ataosphere vl:h large
_ radius. The resulting expressions for 1; closely approximate the total intensity |

.| of scattered light for. ezall values of )\ , the albedo of the scattering particle,

. or for small values of ¢ , the angle between the direction of 1ight incident oa |

i the planet and the ray directed toward the observer. It is further pointed out
that entirely different expressions are found for I; vhen the ut-onpl:'ggd is '
sssumed to consist of plane and parallel layers. Orig. art. has: 43 formulas

and 3 figures. T S

orders. For the case when the a
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AUTHOR: Sobolev, V, (Coa'x'eapondmg lunber, Academy of Sciences USSR)

TITLES Space»thclabormowofmdnmphwaicl

Fatat

SOURCE: Prawda; 24 Jun 63, p. 4, cols. l&-6

TOPIC TAGS: The study of universe, poasibilities of Setfbing the astrophysical
obsarvatories in space

TEXT: Many different sciences are presently cmcemed w:l.th the study of the
universes the newest of these 1s space astrophysics, product of the marriage
of eatrophysics and rocketry end the solution to the problem of placing an
obsexrver cutside the terrestrisl atmosphere. Sobolev states that the UV spectxa
of stars will surfoce temperatures of 10,000 to 20,000 dagrees have been obe
tained by means of rockete<borne instruments; 1t is felt that it would be &
glgnificant advance if the UV spectra of hot stars with low hamincsity, thes
“hite dwarfs," could also be obtained. The flights of Bykovakiy and
Tereshkovi have brought sclence closer to a new advance: the dey is approaching

fmwmvﬂl'beastrophysicdobservatcries :lnspace, and astroncmers will

" land on the planets of the solar systenm,

: SPAO « Item no, 19
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TITLEs Contribution to the theory of the scattering of liggtl.b in glanetarx\

atmospheres
y zharnal, Ve 405 20 5, 1963, 496-603

SOURCE: Astronomicheski
t, Luninosity of plenetary

planetary atmosphere, gcattering of ligh
phenomensa, torminator

TOPIC TAGS:
atmosphere, tvrllight

paper'examinés the problem of the geattering of light
continuing end extending the jnvestigation reported

e gputniki Zemli (Artificial Barth

1962, in which the problem is
quation.’ In the preSent paper

ABSTRAGT: This theoreticel
in 8 spherica.l atmosphere,
in the authors' peper in ®

4, Izd=vo AN 8SSR, MoSCOW,

ée.tellites)", no. 1

approxima’cely' re rtain aifferential ©

the problem ig reduced to an integral equation. The solution of this problem is
planet in the vicinity of the

essential for the study of the luminosity of &

terminatory 1e8es that reg ;g which the altitude of
the horizon ig low, 8also for the construc i
The integral equation for the sours
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i1gotropic gottering of the lighte - For the sake of gimplicity, the planetary
atmosphere is imagined to consist of plane-pafallel layers. However, it is
agsuned that these layerss in a given Joocality, are ‘11luminated by the solar

rays a8 though they were part of & spheriocal stmosphere. The reflection of the
1ight from the planetary surface 1g beken into gcoount. If it 18 agsuned that
the atmospheric layers are i1luminated by parallel golar rays at each point,
then the equation obtained thereby ylelds the well-known equation of the theory
of the scattering of radistion in s planetary atmosphere. The 1ntegra1ﬁequa.tions
obtained in the present paper will subsequently be mmerically solved for various
cagese. In particular, the authors int-nd to exsmine in deteil the cese of a
gaseous gtmosphere in which the absorption coefficient decreases exponen‘cially
with elevation, algo the case of a two-layer atmoaphere.consisting of a lower
oloud-filled layer and an upper £aseous layer. 1The results of the caloulation
will be applied to the study of the 1uminosity oi_f th? atmospheres of the Eartg
gnd other planets when the sun is ab @ C “altitude. Here the firs -order
scattering be taken into account _exactly, the higher-order 5°att;§1ngt s
approm'.matel}’o 1t ig further jntended to generalize the results of this study.

There sre 46 aumbered equations and 2 figures.

ASSOCIATIONS Astronomicheskaysa observatoriys Leningradskogo §03e wniversiteta LA
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"Light scattering in the spherical atmosphere.

ric Radiation Symp, Leningrad, 5-12 Aug 6k

paper presented at the Atmosphe

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651830003-4"



"APPROVED FOR R _
_"APPROVED FOR RELEASE: 08/25/2000 _ CIA-RDP86-00513R001651830
_ ) = R T ey 003-4

: . e
- s et I TYRR/ e

 ACCESSION NR: A1’4043498 : S/0293/64/002/004/0610/0618

 AUTHOR: Minin, 1. N., Sobolev, v. V.
TITLE: Light scattering in a spherical atmosphere. FPart I
SOURCE: Kosmicheskiye issledovaniya, V. 2, no. 4, 1964, 610-618

" ; TOPIC TAGS: planetary atmosphere, light scattering, atmospheric optics, atmospheric
.+ gbsorption coefficient, planet brightness, planotary albedo .

In this article, asin the previous parts of their study (Iskusstvenn'y*ye
i, No. 14, Izd-vo AN SSSR, 1962, p- T Kosmicheskiye igsledovaniya, i,
' , 1963}, the authors consider the problem of diffusion of radiation in 2
' i planetary atmosphere illuminated by the sun's rays. 1he curvature of atrospheric »
't layers is taken into account. In the earlier studies the principal equations of the problem |
- were derived and a solution was ase when the absorption coefficient for the ‘
'} atmosphere is constant. In this thi tion is made th
- - absorption coefficient decrea

. first approximation and the foll

;. planet near the terminator, and 2.

Yy
} - e <-_————-—‘———-~———__-____._—————__—-_—'
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| earth's surface for different zenith distances of the sun. Table 2 in the original gives ti-
‘! prightness of a planet near the terminator. Table 3 gives the values I and A\ I (where Iy
i is the intensity caused by first-order scattering in the case of a spherical indicatrix of T_ |

scattering and A\ 1is the intensity caused by scattering of higher orders) as a function of :
solar zenith distance \{ for different values of the optical thickness <, of the atmosphere.

The value Al is given for two values of the albedo of a planetary surface (A = 0.2 and A=

0.8), approximately corresponding to summer and winter conditions. These data show that

the relative role of higher-order scattering changes little with a change in solar zenith ‘z '

distance. Table 4 gives the values of the total brightness of the zenith. A comparison of :
computed and observed values of zenith brightness shows good agreement. The presented :

1 theory of light scattering in a spherical atmosphere is rather approximate, put it can be

i made more precise by taking into account a term neglected in one of the formulas or by

| using an integral equation descrl erical atmosphere ;

derived earlier by the authors (Astron. Z
port equation used does not take into account the re
fraction apparently must be taken into account only in a study o
angles Y close to r/2. In a study of higher-order scattering T

e e o e 4 e i o o et

ibing diffusion of radiation in a sph
h., 40, No. 3, 496, 1963). The radiation trans- !
fraction of radiation. However, re- |

f first-order geattering for |-—-
efraction probably can be |
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* | neglected, as it is neglected in the ordinary theory of light scattering in planetary atmos-
. pheres. '"The authors wish to thank Ye. B. Babkova and L. P. Savitskaya for computaticns
. involved in this study. ~ Orig. art. has 48 formulas and 4 tables. " :
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|| SUBMITTED: 31Jan64 ENCL: 00 ;,
i :
i1 SUB CODE: AA, OP NO REF SOV: 007 ‘ OTHER: 001 i '
| I
; i ?
; z
.; : ———
| 3/ !

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651830003-4"



"APPROVED FO .
i RELE', 08/25/2000 CIA-RDP86-00513R001651830003
vy @ : e e -4

PSS SR T
N SRR, D AEERTA RS R S 00
S AR SRR WD s —

L 33594-66 euT(m)/1WP(t)/ETT “13p(c) Jo/ﬁbw _
UR/0058/65/000/011/D035/2?35 i
/

—’__:.:-__-—_:'—""'______’—————_’-
7‘ ACC NR: AR6016201 SOURCE CODE:

AUTHOR: Sobalev, Y. Y.

£

TITLE: Experimentu_l investigations of the energy band structure of crystals of group

AH—BVI, selenium, t.ellurium, and group PbS

VY
SOURCE: Ref. zh. Flzika, Abs. 110268

REF SOURCE: Tr. Konis. PO Bpektroskopj._;,.__l_\_N___ﬁSﬁ, t. 3,
selenium, tellurium,

vyp. 1, 196k, b78-86

TOPIC TAGS: energy band structure, lead compound, optic proper-

ty

. e . II VI . .
ABSTRACT: The optical properties of single crystals of the A B =~ were investigated
in the region of 1L - 0 ev. On the basis of the data obtained and those already
known, as well as the theoretical calculations of the energy band gtructure of the
crystals, models of the band structures of the crystals under consideration are

proposed. [Trenslation of abstract]
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AUTHOR: Sobolav, V. V.

n of the atmosphere of Venus. .

v. b1, no. 1, 196k, 97-103

atmosphere light

TITLE: An investigatio

SOURCE: Astronomicheskiy zhurnal,

TOPIC TAGS: Venus, Venus atmosphere, planet, luster curve,

scattering .. "

1

n the atmosphere of Venus.

ABSTRACT: The article initiates 2 ser
From the planet's luster curve, the values for x (Y) and A are found using the -
latest advances in the theory of light gcattering. The expressions for these

(X) and g (KX) are substituted. The

values are derived and the quantities.h
directrix X (V) was found to protrude noticeably, suggesting
sources of

light scattering

that light scattering is due to large particlles in the atmosphere.

possible inaccuracies include: measuring the planet's brightness when the scatter=

ing angles are smally assuming that atmospheric strata are planopara}lel although
ase angles art large; and assuming an at-

their curvature may show up when the ph
11y these quanti=-

mosphere pattern in which x (’Y) and )\are constant although actua
ties vary with the altitude. HMore accurate measurement of the optical properties

of‘the175mosphere requires finer ob heoretical efforts.
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TITLE: Radiation diffusion 1

'SOURCE: AN SSSR. Doklady¥, V. 155, no. 2, 1964, 316-319
radiative transfer, large optical thickness

'TOPIC TAGS: radiation diffusion,
semi. infinite medium,radiation diffusion,

layer, plane layer radiation diffusion,

i

!

, |

n a plane layer of a large optical thickness : g
|

%

-radiation ‘

ABSTRACT: The author discussed in previous publications (DAN, V. 120, no. 1, 1958;{
‘v. 116, no. 1, 1957) the radiation diffusion in a semi-infinite medium, and in a :
plane layer of finite optical thickness T, + Now assume that .>> §, the asympto=
tic solutions are souzht for the quantity characteristic of the radiation field fn |
the layer. The integral equation for the radiation diffusion in the layer is i
_solved, and two special cases considered in debate: when the true absorption in .
"the layer is high, and when it is small. Asymptotic solutions for the Ambartsumyans
hor is grateful to V. V. Ivanov for & !

" Chandrasekhar functioas are found. "The aut {
useful discussion.” Orig. arte bhas: 00 figures, 36 equations. l"
. . . .1
A

i
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TITLE: Diffuse radiation in & gas

SOURCE: Teoriyn zvezdnykh spektrov (Theory of stellar spectra).
Moscow, Tzd-vo Noauka, 1966, 105-126 v
TOPIC TAGS: diffuse radiation, interstellar space, stellar atmosphere,’

radiation dispersion, absorption coefficient, emission coefficient,
integral equation, thermodynamic equilibrium

E ABSTRACT: The theory of diffuse radiation in planetary nebulee, inter-;

! stellar space, and stellar and plunetary atmospheres deals with
processes of rcdiation dispersion in elementary volunes. Denoting the
coefficients o7 radiation absorption and emission on the frequency v
from a spectral line with ¢, and e, , these coefficients can be deter-

mined by the integral equations

Sy = nikg — R ey
T ) EEpEe ;*
-00
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TACC NR: AT6024379 g |
where
i v — Vo . Avg .
xr= Avp a= vy °

|

i
Avy and Avp are the natural and Doppler width of the line, kg is the
absorption coefficient for one atom in the line's center when a = 0,

and n is the number of absorbing atoms in one em3., The formula of the
absorption coefficient becomes complicated when the Stark effect and

collisions are taken into consideration, The emission coefficient is

determined by the equation i

— WEKLAAK

£, = }-JVS I, ",”{ -1- &y,

i
1
;
i

reemission of the gquantum from the line
jcient of true emission; I, ds ®sme;
intensity of emission, and w is & solid angle. The problem of diffusqiy”

uation for radiation transfer alo

|
? radiation can be solved using the eq
i’thc ray direction. The equation is transformed and adapted to conereft]”

where A is the probability of

after its absorption; g, is the coeff

i
L
!

)

and incoherent cases.
occur not only in individual lines, but also in the continuous spectrum

| where o local thermodynamic equilibrium occurs. The equation system
% for diffuse radiation may be solved approximately and in exa gy POPR-AT

+‘ In stellar atmospheres absorption and emission

4

BTy

. I
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using computers. The main functions of the equation systiem are com~
puted for various cases and are given in tabular form. Orig. art.
has: T2 formulas. (EG]
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i TITLE: Models of stellar atmospheres
!

. SOURCE: peoriya zvezdnykh spektrov (Theory of stellar gpectral.

*‘ Moscow, 1zd=vo Nauka, 1966, 193-200 \

§ TOPIC TAGS: gteller atmosphere, effective gemperature, gravity ‘

| acceleration, thermodynamic equilibrium, chemical compound, radiation l
flux, abgorption coefficient )

effective temperature and the gravity acceleration are knownhe The
effective temperature can be determined from the measured prightness
end the radius of the star and the gravity acceleration from the masS3,
using corresponding formulas. The model of the stellar atmosphere
depends upon many unknown physical conditions in the stare. The compu-
tation therefore can ve carried out using arbitrary'asmmptkms.Theusml
agssumptions are that: the stellar atmosphere 18 thin compared with its!
radius; the energy sourceé is located within the star and the radiation i

!

\ ABSTRACT: A model of stellar atmosphere can be computed when the
|

‘.

i

&

energy passes only the atmosphere; & thermodynamic equilibrium with the!
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temperature exists in the atmosphere; the chemical composition of the
atmosphere 1is congidered to be constant; and the absorption of radia-
tive energy occurs in tne range of the continuous spectrum. The
radiation flux in the atmosphere 1is considered to Dbe equal to oT,,vwhere o
is the Boltzmann constant and Te is the effective temperature. These arbitrary canditions mexe the
computed result problematic. Formulas developed for solution of the
problem are transformed introducing real conditions and looking for
te solution. A stellar atmospheric model can be solved
with high accuracy when the absorption coefficient does not depend upon

their accura

the frequency.

vhere H is the intensity of the radiation flux and AH its change from
one atmospheric layer to another. This ratio is associated with the
absorption coefficient, which is a complicated function of the fre-
quency, temperature, and the chemical compound. Orig. art. has:

25 formulaa.
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| ABSTRACT: The report deals with the reflection soectra in the range of 1-6 eV of Go |
and InSb dendrites, specular spalls of GaSb and Inas, and GaP waters obtained by tranJ
port reactions. All the specimens had narfegt spgcular surfaces 2 X 4 mm in area and
impurities in the amount of the order of 10! cm’3 The data obtained were compared
with earlier data and led to the following conclusions. In etched crystals, the in-
tensity of the shortwave component of the observed coublet is always much lower than
| that of the longwave component, whereas in dendrites and spalls the jntensities of
\ both components of the doublet are approximately equal, and the doublet maximum is
i i ched samples. In the 1atter as well as in polished and
‘ etched crystals, the relative intensity distribution between the maxima may change
| from one sample to the next, but the position of the maxima in the spectrum remains
% unchanged. New findings made in the study include the observation of reflection peaks
l
l

._,LJP,QL-535_.1,1_2_‘53 5,333548.0 ;
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| .
- of 1,44 oV (InSb), 1.68 and 1.38 eV (InAs) and %.77 eV (GaP), and a more accurate de=
termination (as compared to etched or polished crystals) of the spin-orbital splitting
of the valence band at point L. The 1.4% eV (InSb), 1,68 and 1.38 eV (InAs) peaks are
attributed to L3--L1 transitions, and the 4.77 and 3.76 eV (GaP) peaks, to

r %ﬁ"- r g and Igs - Iy or Ay - Ay transitions. Authors are deeply grateful to
Vo N Masloé', N. H,” Demenkov, S. V. &'sivinskiy, M. Ya, Dashevskiy, I. I. Burdiyan,
N, I. Luzhnaya, A. I. Koppel' and A. Ya. Nashel'skiy for providing the specimens.
Orig. art. hast 3 figures and 1 table, ’
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5/058/62/000/005/047/119

“( RAREIT A001/A101
AUTHORS: Gross, Ye, F., Sobolev, V, V,
T, T e
TITLE: Investigation of the structure of absorption, emission and photo-
electric effect at the edge of CdSe crystal fundamental absorption
(Theses)

PERIODICAL: Referativnyy zhurnal, Fizika, no. 5, 1962, 33, abstract 5V227
. (V sb. "Fotoelektr. i optich. yavleniya v poluprovodnikakh",
Kiyev, AN USSR, 1959, 40-42)

TEXT: A fine structure is discovered at low temperatures, most complicated
at 4.2 K in absorption and emission spectra of CdSe single crystals, as well as :
in the spectral distribution of internal photoeffect, Absorption and emission }/
spectra are strongly polarized, Position of lines and bands in absorption and
emission spectra is constant for specimens being in free state, but varies very
strongly in dependence upon strains and stresses in the specimen, Conelusions

are drawn on the observed bands in CdSe absorption spectra, :

{Abstracter's note: Complete translation]
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GROSS, Ye.F.; SOBOLEV, V.V.

Fine structure of the main absorption edge of cadmium selenide
single crystals. Fiz. tver. tela 2 no.3:40K-413 Mar '60.
(MIRA 14:8)
1. Fiziko-tekhnicheskiy institut AN SSSR, Leningrad.
(Cadmium selenide--Spectra)
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269700
AUTHORS Ye. Fos Corresponding Yembel of the AS USSR,
v
q}
within the Edge of the Fundamental Absorp-

TITLES _Photoluminescence
tion of Mixed CcdSe - CdsS Crystals
Doklady Akademii nauk SS5Rs 1960, Yyol. 1335 Ho. 13
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Photoluninescence Within the Edge of the 5/020/60}155/01/15/070
Fundamental Absorption of Mixed BO14/BO11
0dSe - CdS Crystals .

the bands of dif ferent crystals are desoribed. The second chapter treats
pure macrocrystalline CdS- and CdSe layers. Agreement is found between

the emission and absorption lines of the CdS layers and those of the CdS
gingle crystals. The emission lines of CdS layers at T = 4,2 K exhibit
triplet gtructure, whereas the single crystals have & doublet structure.
According to the anthors! results, the emission of CdSe layers has a
triplet gtructure. At T = 77°3°K she emission of the CdS layers consists
of structureless bands, the CdS single crystels and pure CdSe layers have

a doublet structure. The third chapter deals with the macrocrystalline
layers of mixed cdSe-CdS crystals. In the case of T = 4.2 K, the photo-
luminescence of all of the 20 pamples under consideration has a structure,
and the line speotrum consists of a few weak lines. On heating to 773 Ky
the emission intensity drops, the clearness of the gtructure and the in-
tensity of the gshortwave lines of the edge emission likewige drop sharply, \
while the intensities of the shortwave components of the doublet and
triplet structures rise. There are 3 figures and 18 references: 8 Soviet,
> French, 3 German, 1 British, and 4 American.
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ndry semiconducting compounds and generalizec
dov (10 minutes).

;pcr mental investigation of the energetic structure of zones of

send co“cuc~xng compounds . V. V. Sobolev (IO minutes).

G R e, TR

Iavestigation of the thermal conductivity of doped gallium arsenide.
K. I. Aliev, G. G. Achmedli.

oncerning the thermal conductivity of solid solutions of 55233-5525e3.
B. Abdulaev, A. A. Bashmaliev.

?resented bY\n- I. Aliev-~10 minutes).

orv presented zt the 3rd Nation
cmpounds, Rishinev, 10—2 Sept 19

2l Conference on Semicordvctor
£
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SOBOLEV, V.V,

Poss:i;bi'litzf of observing Bose-Einstein condensatiom og_ excitogs
i 1pVl tals. Fiz. tver. tela 5 no.10:3028-3030
J'.ZBgroup AL-+BYY crys s (o0ag 16:11)

1. Institut fiziki matematiki AN MSSR, Kishinev.
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L 41400-65

A EEC(b) _2/enT(1 ‘/EWT(mi)/EWr(;(m)/EWP(h)/T/E‘I’P( 0 P1-4 LIR(c) -
Aoczsszm NR:  AR5000692 B UR/0058/65/000/002/D06L;’D061

'SURCE: Ref. zh. Fizika, Abs, 206 - 'f‘_ R %gz

3 | AUTHOR: Sebolev, V. V. - i o o b

TITLE: Dnission spectra of coarse-crystal Mﬂ__of cadmitm selenid and'suiﬁde‘z
i and of mized CdSe-CdS crystals at T= 77K - I{ B _ /7 ’ ot

CITED SOURCE: Izv. AN MoldSSR, Ser. yestestv. i tekhn, n., no. 7T, 1963,'15-22'

TOPIC TAGS: emission spectrum, polycryste.l, cadmium aelen:lde, ca.dmimn sulfide,
solid solution, absorption edge .

TRANSIATION: The eége luminescence spa.ctra. of coarse-crystal solid solutions of
CdSe-CdS with seven compositions (25:1, 5:1, 3:1, 1:1, 1:2, 1:5, 1:25) and of .
coarge-crystal CdS and CdSe layers obtained by sputtering the- gubstance on -sub- S
strates were investigated at T7K. The observed spectra of the CdS and CdSe layers - . -
are simi)ar to the emission spectra of the corresponding single crystals in the - | .
region of the absorption edge. Shorter-wavelength narrov spectral lines are due | -

. to the emigsion of free md bound excitona- & ueriel of broad equidiata.nt bands
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| - ACCESSION NR: AR50096792' o e

i3 credited to defects. In the spectra of the mixed CdS-CaSe crystals there is
j observed a structureleas broad band adjacent to the principal absorptiom edge. .. °
The position of this band shifts monotoaically with change in composition. The :
lack of structure is attributed to the presence of a large number of faults that
distort tife level scheme in the crystal, i e o
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 ACCESSION NR} Afjooesag 5/0020/63/151/006/1308/13j1/0
" AUTHOR: Sobolev, V, V, ?

TITLE: Experimental study of‘the band structure of hexagonal
crystals of selenium and tellurium [Presented by Academician
B. P. Konstant{nov, 29 March 1963 ?

SOURCE: AN SSSR. Doklady#*, v. 151, no. &) 1963, 1308-1310

TOPIC TAGS‘: Se, Te, dichroism, crystal band structure, reflection
. spectrum, crystal structure, crystallography, tellurium, selenium

. ABSTRACT: Because of the similarity of the erystal structure of Se
and Te, the latter have a similar anisotropy of optical, electrical
and other properties, Some references attribute the dichrolsm of
the edge=-absorption to the doublet conductivity band, others to the
- valency band. There are other discrepancies in interpretations of
the observed phenomena., Therefore, the author has investigated some -
~ optical properties of Se and Te crystals, The reflection spectra ‘
were studled in the range from 1 to 6 ev, On the basis of these
studlies, X-ray absorption data, as well as theoritical computations, -
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' & scheme of the b
" hes: b figures. ands and the transition is au.ggested. Orig. art,

, ASSOCIATION: Ixixst%:gttfizi.‘ki 1 matematik! Akademii Nauk MSSR
’ nstitute o sics and ma
of Sciences, MSSR). themat Acade

z SUBMITTED: 21Mar63 DATE ACQ: 27Sepé3 ENCL: 00

~ SUB CODEz, Ph, El NO REF Sov: 007

CIA-RDP86-00513R001651830003-4"

APPROVED FOR RELEASE: 08/25/2000



CIA-RDP86-00513R001651830003-4

"APPROVED FOR RELEASE: 08/25/2000

I A AT A

R P T A

i dmium selenide
x structure of bends &nd excitons 1n ca L
Si?gii;sf Dokl., AN SSSR 152 no.6:1342=1345 0 163, (MIRA 16311/

1. Institut fiziki i matematiki AN Moldavskoy SSR_.I Predstavleno
akademikom AN, Tereninym.
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ACCESSION NRs APLOISBSS  5/0aB)/6LA ‘ 20

AUTHORs Sobolev, V. Ve _ ,
'TITLE: Complex structure in the valence band of crystals in the group ATTE"
' SOURCE: Fisika tverdogo tela, v. 6, no. 3, 196, 906-910

TOPIC TAGS: semiconductor band structure, spin orbital splitting, crystal
lattice deformation, Brillouin zone, light absorption

- ABSTRACT: The author has sought to find the valid explanation of structure in
the upper valence band of the investigated crystals, which consists of three :

" subordinant bands. Two schemes have been proposed for the origin of these btands: 1

- that of Birman, in which the upper two banis are due chiefly to spin-orbital
splitting and the third to the crystalline field, and that of Hopfield, in which @ .
_the upper two valence bands are dus chiefly to the crystalline field, and the thind:
to spin-orbital splitting. The author follows the lead of G. Ye. Pikus (ZhETF, 5, |
'1507,1961)thatdurm¢d¢omtionthouppctwvduommhm¢cnd :

;cmtmwmmmm“ummmmmnwum-mn

e e = o
. .
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- ACCZSSION NR: APLO19658

(the Birman scheme) or dissimilarly (the Hopfield scheme), and he examines
absorption and reflection spectra in the region of fundamental sbsorption to
discover which view is correct, The position of the upper valence bands and of
the exciton lines of the first two exciton series in crystals of CdSe and CdS,
after deformation, indicates a markedly different displacement of the upper two
valence bands, thus confirming Hopfield's view and contradicting Birman's conclu-
sion, Discovery of ultraviolet absorption bands with triplet structure in CdSe
and CdTe, along with the known absorption band in CdS, leads the author to conclude
that these bands may be due to transitions: 1) between the th-ee upper valence ‘
‘bands and the conduction band not in the cenier of the Brillouin zone, 2) between !
the fourth valence band and the conduction band, or 3) between the valence bands |
and the conduction band beyond the lowermost band. Data are ipsufficient to pernit;
proper selection of the best possibility, “In conclusion, I thank G. Ye. Pikus for
valuable discussions and for making it possible to acquaint myself with his ‘
computations before their publication." Orige at. hass 2 figures and 2 tables,

ASSOCIATION & Iﬁstitut fisiki i matematilkd AN Mold. SSR, Kishinev (Institute of ‘
Physics and Mathematios AN Mold, S8SR) - . h

t
Il
‘.
i
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TITLE: Exciton structure of cadmium selenide crystals

S/0051/64/016/001/0016/0084

SOURCE: Optika i Bpaktroskopiyn, v.16, no.l, 1864, 76-84

TOPIC TAGS: fundumental absorption, absorp’ i

on spectrum, exciton, exciton states,

free exciton, trapped exciton, cadmium sdenide, cadmium sulfide, zinc oxide, wurt-

zite

ABSTRACT:

in a series of pervious experimenta
kand.diss.,L,lQGZ; E.F.Gross,V.V.Sobolev,ZhTF

1 studies (V.V.Sobolev,Avtoreferat
26,1622,1956; FTT,2,406,1960) there

were obtained the absorption spectra of cadmium selenide single crystals. Measure-
ment at 4.2%K using a high dispersion (6 A/mm) spectrograph and thin freely mounted

single crystals enabled the experimenters to record

the fine gtructure in the re-

gion of the long wavelength edge of the fundamental absorption. The absorption sSpecT
tra of CdSe crystals were also recorded at 77.3, 160 and 2909K, for the most part

using single crystal plates 0.1 microns thic
fall into thre® major groups, are tabulated.
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basis of the polarization behavior the continuous and line "edge’ absorption of
CdSe may be divided into two parts. In the presentmper the earlier experimental re-
sults are summarized, and discussed and analyzed from the standpoint of the exciton
mechanism. The general conclusions arrived at on the basis of analysis of the lines
detected in the region of the fundamental absorption edge are the following: 1) All
the absorption lines are very narrow; hence all three types of exciton states are
associated with non-localized excited states of the CdSe lattice. 2) All threc types
of non-localized (free) excitons have the same energy level structure: the energy
gaps between the levels of one exciton are virtually repeated in the energy struc-
ture of the other two types of excitons. 3) The long wavelength and short wave-

length subgroups of lines in each of the three exciton groups can be associated with
the first and second excited states of the excitons, respectively. Some of the dis-
tinctive features of cadmium selenide crystals as compared with other wurtzite type
crystals of the same class are discussed. "I thank E.F.Gross for his interest in
the work." Orig.art.has: 3 formulas, 2 figures and 2 tables.
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'ACCESSION NR: AP4043391 8/0181/64/006/008/2537/2539

AUTHOR ! Jbolev, V. v., Sy*rbu, N..: N.»

] Y W R T N Ut

TITLE- Band structure of gallium ghosghide 4,7

SOURCE: Fizika tverdogo tela. v. 6, no. 8, 1964, 2537-2539

_ TOPIC TAGS: gallium compound, band spectrum. doublet splitting,
conduction band, valence band, reflected radiation spectrum

ABSTRACT: The reflecta.on spectrum of GaP at 290K had two peaks at
230 and 330 mp, the latter a doublet- consistz.ng of lines at 320 and
335 mp. The doublet peak at 3.7 ev corresponded to direct interband
transitions at the point L and the reflection peak at 5.4 ev cor-
responded to the pélnt X, which can be seen in the energy band

A structure of GaP derived in the present paper (seeFig. 1 of Enclosure) F. ok
T Herman's formula (J. Electron:.cs, v. 1, 103, 1955) was used to cal- |

culate the energies of direct interband transitions and the separa-

- Cord 1/3
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~tion of the uppermost valence: hand from the second conduction band 7
-at the point I' The conclusions of Gross et al. (F‘I‘T, v. 3, 3543, S
'1961) on the valence band structure of GaP are stated to be incor- . i

rect. Orig. art. has: 2 figures.

ASSOCIATION: Institut £iziki i matematiki AN Mold.’ ssn Kiahinev
(Institute of Physics and Mathemat:.cs, AN MoldSSR)
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ACCESSION NR: AP4043392 S/0181/64/006/008/2539/2541

AUTHORS: Sobolev, V. V.; Andriyesh, A. M.; Sy*rbu, N. N.- Shumov,
S. D. '

TITLE: Reflection spectra of crystals of groups II-IV ani III-VI
SOURCE: Fizika tverdogo tela, v. 6, no. 8, 1964, 2539-2541

. POPIC TAGS: indium antimonide, cadmium alloy, group II element,
group III element, group IV element, group VI element, reflected

radiation spectrum, band spectrum

ABSTRACT: This investigation was undertaken in connection with the
great interest which is attached to compounds of the CdSb and In Te3
type. The energy structure of crystals of groups I1I--V and III-=VI
was investigated at 290K in tHe region l--6 eV. The reflection spec-
tra of polished and etched crystals CdSb, ZnSb, 56% ZnSh-44% CdSb,
Cd4Sb3, Zn35b2' Zn4Sb3, In25e3, InZTe3, CdInZSe4, GaZSe3, GazTe3,
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and GaTe were investigated. The gimilarities
rious spectra are briefly discussed.

imilarity of their reflection

and Zn3Sb2, Zn45b3, and Cd4Sb3

GaSe,

between the va
- that in view of the s
© crystals cdsb, 2ZnSb,

. energy-band strxuctures and nearly equal transition
general conclusion is that the compounds’of”grdups
~ are close to compounds of groups III--V and II--VI
- lattice structure but also in the type of bond and

. structure. Orig. art. has: 1 figure.

iki AN MoldSs
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' AUTHOR: . Sobolev. V. v'.' )

j% TITLE: Energy band structure of chstals of groups rv and 111~V P

. SOURCE: Fizika tverdogo tela, v.: 5, no. 10, 1964. 3124—3130

| TOPIC TAGS: group IV element, group III alloy, group v alloy, re-
flected radiation spectrum, energy band structure, opt:.c crystal

: ABSTRACT-( The uthors lnvestlgated the reflectlon sPectra of SLngle -

| cxystals iof 8i% Geylinp, /AnAs, MinSh, GaP, GaAs, and GaSb at 290K :
| in the range e 1--6 eV. B { yielded a larger numbe¥/ of re-~

. flection peaks than were prevrously obtained by the author and by

. others. The band structure of the compounds -of groups III--V is
i found to be very close to the band structure of crystals of group

i IV, particularly germanium. The structures of the reflection spec- e
tra of the crystals are explalned on the basis of a scheme for dlrect s
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‘:interband transxtions at points L, X, and I‘, th.ch were deflned by f:"'-'
" the author in his dissertation (State Optical Institute, Leningrad,

.1962). 1In addition, the spin-orbit splitting of the valence bands

‘at the points and L and of the transitions at the points I’y L, and.
!X are determined. An arrangement is proposed for the location of
Athe extrema of the bands at the peints L, X, and T. The results
f are compared with experiment and with calculations. by others, and R
i some of the discrepancies are explalned. Or:!.g. art. has: 3 fJ.gures, .
l formula, and 2 tables.’ : :

o ASSOCIATION. InstJ.tut f1z1k1 i matemat:.k:. AN MoldSSR, l_(ishinev |
4§Inst1tute of Phy31cs ‘and: Mathematlcs, AN MoldSSR) L : ‘

j_smam'r'mm:l 23Jan64
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AUTHOR: Sobolev, V., V.

TITLZ: Quantitative suudies of exclton absorption in gingle curyots

of cuprous oxide, cadmium selenide, cadmium sulfilde, and 1_32_151 dioxidr
1% W 7l 31 W o,

SOURCE: Ref. zh. Fizika, Abs., 12D3206

REF SOURCE: Tr., Komis, po spektroskopil. AN SSSR, t. 3, vyp. 1, 1961;,?
u87-191 !

| TOPIC TAGS: exciton absorption, spectral distribution, crystal
! absorption, absorption coefficient

< i

ABSTRACT: The spectral distribution of the exclton absorption :
coefficient was obtained by the study of crystal absorption at low _
temperatures. The contours of the lines were determined and the :
oscillator strengths were computed. The theoretical and experlimental
data were compared [Translation of abstract] {kr]
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TITLE: Optleal investigations of the energy strucfure of bands in some crystals
[feport, Third Cenference on Semiconductor Compounds held in Kishinev 16-21 Sep 1963

SOURCE: AN 833R. Izvestiya. Seriya fizicheskaya, v.28, no.8, 1064, 1090-1095

TOPIC TAGS: reflezcted radiation spectrunm, conduction band, silicon, gernanium,‘ln- E
dium compound, gallium compound ’ i

- ABSTRACT: The author has obtained the optical reflection spectra of crystalline §Lﬂ
Ge and the slx compounds of the ty h A is In or Ga and B is P, A8

_or Sb. The St and Ge spectra were in good agreement with those of H.R.Phillip and

. B.A.Taft (Phys.nev.113,1002,1959; 120,37,1960) exgept for the Ge reflection peak at:
3.35 ev, which was found to be much sharper than reported by Phillip and Taft. The
reflection spectra of the compounds were all very gimilar; each had one intense :
- gharp peak between 200 and 400 millimicrons and a broad less intense maximum be-
tween 400 and 800 millimicrons. The longer wavelength peak was absent in GaP and

i -
!
double in GaSb and GaAs. These spectra are compared with results obtained by seve= ;

v
)
i
]
\

.._._.4..._._.-__«._...,_.____.-v_._..-.—-_..._..-..—_..._»........_ DU
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;ral other workers. There is much agreement among the results of the different exna#

. imentors, but there is also considerable disagreement; further experiments to clari-
fy this situation are now under way. The spectra are compared with calculated band:
structures and the features are tentatively identified., It is found that the X4-X3 |

_ (X5-X1) and L3+-L; separations are approximately the same (2 to 2.2 eV) in all the
. compounds investigated, and it is tentatively concluded that the lower conduction
band in crystals of the AIV and AIIIpV types shift by the same amount at the L and

-X peints. Earlier optical measurements on CdSe by the author and Ye.F.Gross are re-

: viewed briefly. These data, together with experimental data on ZnSe, CdS, 2nS and :

' ZnO0 from various sources are compared with theoretical band structures. It is con- .

: cluded that the band scheme of J.J.Hoptild (J.Phys.Chem.SSl1ds 10,1597,1960) 18 cor-

; rect for the sulfides and selenides, and that of J.L.Birman (Phys.Rev.114,1490,1959

‘for Zn0. "The author 1s deeply grateful to S.u, Ry*vkin, D,N.Nasledov, N.A.Gorynova,

- B.T.Kolomiyts and V,M.Tuchkevich for kindly providing the crystals." Orig.art.hass!

I:a figures and 2 tablas.,

[ ASSOCIATION: Institut fisiki 1 matematiki Akademii nauk MoldSSR (Institute of phy-

'sics and Mathomatics, :- Academy of Sciences, MoldSSR), B
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AUTHOR: Sobolev, V. V. ] - o CB

TITLE: Energy structure of aluminum antimonide /’zones
. '§,” LT
SOURCE: Zhurnal prikladnoy spektroskopii, v. 3, no. 4, 1965, 372-374

TOPIC TAGS: crystal surface, crystal optic property, crystal lattice energy, light reflection
coefficient, spectrum analysis, aluminum, antimonide g ~

ABSTRACT: The recent intensive development of the theoretical structure of the energy zones '
of crystals in the k-space and the establishment of a direct connection between the reflection ' '
spectra; in the E~Eg region and the structure of the zones led to a successful investigation of
crystal reflection spectra in the domain of self-absorption. The least studied of the III-V group
of compounds seem to be the AlSb crystal. An energy level diagram for the AlSb crystal zonés R
(shown in Fig. 1) has been proposed elsewhere. To check these theoretical predictions the pye -
gent author carried out reflection spectrum determinations shown :a Fig. 2 in good agreeme

with the energy level diagram. Numerous studies of the influence of surface conditions on the |-
crystal reflection spectra of Si, Ge, GaAs, GaSb, ‘GaP, InAs, InSb, and InP indicate that the@_ —
position of the maxima does not change in spite of possible large variaiions in the shape of thc} RO
curves. "The author thanks M. S. Mirgalovekaya, and 1. A. Strel'nikova for kindly supplying | =
the AlSb monocrystals, 8. G. Kroitor for carrying out the Tocasurements, and M. Cardona and —

[
¥ .
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